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SUMMARY

This document contains a compilation of instrumentation infor-
mation, including plotted data and curves, for the Astrobee 1500
rocket, Flight 16.06 GR. Included, is a compilation of data from
calibration checks on various components, at the factory; and com-
ponent and system tests, both at Goddard Space Flight Center and
at the rocket launch site.

The purpose of the report is to present the rocket instrumen-
tation test-data tolerances and accuracies, furnish a record of the
instrumentation systems and their orientations, and to supply the
necessary calibration data to be used in the reduction of post-
flight data. It also serves as a permanent record of the flight, to
be used by the rocket project managers in the planning of future
Astrobee 1500 rocket flights,
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INSTRUMENTATION DATA
ASTROBEE 1500, FLIGHT 16.06 GR

INTRODUCTION

The Astrobee 1500, Flight 16.06 GR. was launched from Wallops Island,
Virginia, on 15 October 1969, at 22:43:0.236 Greenwich Mean Time. The pay-
load reached a peak altitude of 1390 nautical miles, with the apogee occuring at
43.56 degrees North latitude, and 29.44 degrees West longitude. The impact
occurred about 1620 nautical miles down range, at an azimuth angle of 97 de-
grees from the launch site. Despin and antenna deployment functions were sa-
tisfactory, and the telemetered performance was also satisfactory.

The Astrobee 1500 vehicle consists of two stages. The first stage power is
provided by an Aerojet solid propellant rocket motor (28KS-57000 Junior). The
motor is ignited at lift-off, and burns for 40 seconds, developing an average
thrust of 57,000 pounds. Initial thrust is augmented by two Thiokol solid pro-
pellant rocket motors (1.5KS-35000 Recruit). These motors are also ignited
at lift-off, and burn for 1.6 seconds, developing an average thrust of 36,000
pounds each.

The 16. 06 GR rocket Stage I fins were canted to give a spin rate of two
revolutions per second at burnout. At T+54 seconds, four spin-motors (0.5KS-
180) were ignited, and added an additional 3.3 revolutions per second to the
second stage. At T+55.5 seconds, four explosive bolts were activated, releas-
ing the first stage heat shield.

The power for the second stage is provided by an Aerojet solid propellant
rocket motor (23 KS-11,000 Alcor 1B). The Alcor is ignited by an onboard pro-
grammer, and burns for 27 seconds, developing an average thrust of 11,000
pounds. At T+56.5 seconds, Stage II ignited, and separated from Stage I.

The purpose of the performance instrumentation was to obtain data per-
taining to the magnetic field, to accelerations and vibration, and to pressures,
during the progress of the flight, and to transmit the resulting data by PAM/
FM/FM telemetry.

The scientific experiment was to measure cosmic radio noise intensities,
and to recalibrate the receiver system of the Radio Astronomy Explorer
Satellite (RAE-A).



The scientific experiment portion was instrumented by the GSFC Planetary
Tonosphere Branch, to measure average cosmic radic noise intensities at 32
frequencies, from 600kHz to 300kHz. It consisted of two receivers and two
160 foot (tip to tip) antennas. Resistive and reactive impedance com.ponents of
the antennas were determined by an impedance probe ateight frequencies. There
were also eight thermistor probes, used to monitor the temperatures of the
electronic components. It is not, however, the purpose of this report to present
any detailed data on the results of the scientific experiment.

Section I of the report contains basic information pertaining to the rocket
instrumentation system.

Sections II through IV contain instrumentation data which is necessary for
the reduction of the post-flight records, recorded in preparation for the flight.
These sections are identified according to the functions of the devices they
describe and are accompanied, when applicable, by diagrams showing sensor
orientation. Directions of yaw, pitch, and thrust, are shown in reference to
the rocket axes.

Section V contains data on calibration and orientation of the antennas.

Section VI contains the test and calibration data, for the instrumentation
system, as obtained during preflight tests.



SECTION I

SYSTEM INFORMATION
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Figure 1. Astrobee 1500 Rocket Axes (looking aft)
TABLE 1
TELEMETRY SYSTEMS
Telemetry | Frequency | Measured | Deviation Mode of Location
No. (MHz) Power (kHz) Transmission
1 231.4 8.0 Watts +125 PAM/FM/FM | Payload
2 256.2 4.3 Watts +125 PAM/FM/FM | Payload
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Figure 2. Flight 16.06 GR, Payload View
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Figure 3. Flight 16.06 GR, Payload View
(90 degrees from view shown in Figure 2)
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Figure 4. Flight 16.06 GR, Payload View
(180 degrees from view shown in Figure 2)
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TABLE 4

IRIG BAND ALLOCATIONS, PAM/FM/FM TELEMTRY SYSTEM 1

(231.4 MHz)
IRIG | Frequency
IRIG -
Band Freq.| Response Allocation Range Remarks
(kHz) (Hz)
18 |70.00 1050 Vibration, Thrust Axis +20g
17 [52.50 790 Vibration, Yaw Axis +10g
16 |40.00 600 Vibration, Pitch Axis +10g
15 |30.00 450 Stage Il Pressure 0 to 600 psia Pecll
(Chamber)
14 |22.00 330 Commutator (Perform- 51/s
ance Telem.)
13 (14.50 220 Stage I Pressure 0 to 600 psia Pecl
(Chamber)
12 {10.50 160 Acceleration, Thrust 0to 50g
Axis
11 | 7.385 110 Acceleration, Yaw Axis +7.5g
10 5.40 80 Acceleration, Pitch Axis +7.5¢
9 3.90 60 Magnetometer, Roll +600 milligauss
Axis '
8 | 3.00 45 Magnetometer, Pitch +600 milligauss
Axis
7 | 2.30 35 Magnetometer, Yaw +600 milligauss
Axis
6 1.70 25 Receiver No. 1 Data
5 1.30 20 Receiver No. 2 Data
4 | 0.96 14 Receivers No. 1 and Range
No. 2 RZVR
Multi-
plex
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TABLE 5

IRIG BAND ALLOCATIONS, PAM/FM/FM TELEMETRY SYSTEM 2

(256 . 2 MHz)
IRIG IRIG Frequency -
Band Freq. Response Allocation Remarks
(kHz) (Hz)
18 70.00 1050 Fine Scale Voltage Z Prohe
17 52.50 790 Fine Sc~le Current Z Probe
16 40.00 600 Fine Scale Phase Angle Z Probe
15 30.00 450 Coarse Scale Phase Angle Z Probe
14 22.00 330 Commutator (Scientific) 51/s
13 14.50 220 Coarse Scale Current Z Probe
12 10.50 160 Coarse Scale Voltage Z Probe
11 7.35 110 Receiver 1 (data)
10 5.40 80 Receiver 2 (data)
9 3.90 60 Receiver 1 (Frequency Monitor)
8 3.00 45 Receiver 2 (Frequency Monitor)
7 2.30 35 Receiver 1 (Range)
6 1.70 25 Receiver 2 (Range)
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TABLE 6

COMMUTATOR SEGMENT ALLOCATIONS
TELEMETRY SYSTEM 1, CHANNEL 14 (22kHz), 5.01/s

Nominal Value
Segment Allocation
Preflight Flight
1 Ground 0.000 0.000
‘2 Thrust Pressure Switch (make) 0.000 4.716
3 Thrust Pressure Switch (break) 0.000 4.435
4 Spin-Rocket Fire (elect./mech.) 0.000 3.638%
5 Explosive-Bolt Fire 0.000 3.461
6 Explosive-Bolt Fire, B/U 0.000 2.256
7 Stage II Ignition 0.000 3.730
8 Despin Weight Release 1 0.895 3.860
9 Despin Weight Release 2 0.944 3.799
10 Despin Cable Cutter 1 (Cur. M.) 0.367 0.367%*
11 Despin Cable Cutter 2 (Cur. M.) 0.360 0.360%*
12 g Timer 4 (Monitor) 0.842 3.625
13 g Timer 3 (Monitor) 0.854 3.834
14 g Timer 2 (Monitor) 0.868 3.760
15 g Timer 1 (Monitor) 0.917 3.759
16 +28 Volts dc Instrumentation (Monitor) 3.858 3.858%**
17 Thrust Pressure Switch (make) 0.000 4.716
*E =E, +E,
**Positive Pulse
*+¥@30.00 Volts dc
21
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TABLE 6 (Continued)
COMMUTATOR SEGMENT ALLOCATIONS
TELEMETRY SYSTEM 1, CHANNEL 14 (22kHz), 5.0r/s

Nominal Value
Segment Allocation
Preflight Flight
18 Thrust Pressure Switch (break) 0.000 4.435
19 Spin-Rocket Fire (elect./mech.) 0.000 | 3.638
20 Explosive-Bolt Fire 0.000 3.461
21 Explosive-Bolt Fire, B/U 0.000 2.256
22 Stage II Ignition 0.000 3.730
23 +2.5 Volts dc (Calibration) 2.494 2. 494%
24 Magnetometer Bias, Pitch Axis 2.396 2.396
25 Magnetometer Bias, Yaw Axis 2.400 2.400
26 Magnetometer Bias, Roll Axis 2.397 2.397
27 Stage I Pressure (BLH Monitor) 0.504 0.504%%*
28 Stage II Pressure (BLH Monitor) 0.501 0.501%*%*
29 +5 Volts dec (Frame Sync) 5.000 5.001
30 +5 Volts dc (Frame Sync) 5.001 5.001
*@30.00 Volts dc
**Pel
*&%Pell
22




TABLE 7
COMMUTATOR SEGMENT ALLOCATIONS

TELEMETRY SYSTEM 2, CHANNEL 14 (22kHz), 5.01/s

Segment Allocation Nominal Value
1 Ground
2 +2.5 Volts de (Calibration) Experiment
3 Temperature Sensor, T1 Experiment
4 Temperature Sensor, T2 Experiment
5 Temperature ‘ensor, T3 Experiment
6 Temperature Sensor, T4 Experiment
7 Temperature Sensor, TH Experiment
8 Temperature Sensor, T6 Experiment
9 Temperature Sensor, T7 Experiment
10 Temperature Sensce, T8 Experiment
11 Antenna 1 (Length Monitor) Expcriment
12 Antenna 1 (Limit Switch Monitor) Experiment
13 Antenna 2 (Length Monitor) Wxperiment
14 Antenna 2 (Limit Switch Monitor) Experiment
15 Antenna 3 (Length Monitor) Experiment
16 Antenna 3 (Limit Switch Monitor) Experiment
17 Antenna 4 (Length Monitor) Experiment
18 Antepna 4 (Limit Switch Monitor) Experiment
19 Receiver 1 (Voltage Reg. Mon.) +6 Volts dc
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TARLE 7 (Continued)

COMMUTATOR SEGMENT ALLOCATIONS

TELEMETRY SYSTEM 2, CHANNEL 14 (22kHz), 5.0r/s

Segment Allocation Nominal Value
20 Impedance Probe, Flag 1 Exﬁeriment
21 Receiver 2 (Voltage Reg. Mon.) +6 Volte ac
22 Programmer (Voltage Reg. Mon.) +18 Volts dc
23 Impedance Probe, Flag 2 Experiraent
24 Programmer (Voltage Reg. Mon.) +6 Volts dc
25 Impedance Probe (Volt. Keg. Monitor) +12 Volts dec
26 Programmed Noise~Generator Flag Experiment
27 Impedance Probe (Volt. Reg. Monitor) +12 Voits de
28 Relay (+25 Volts Reg. Mon.)

29 +5 Volts de (Frame Sync)
30 +5 Volts dc (Frame Sync)
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TABLE 8

SCIENTIFIC INTERFACE CONNECTOR ALLOCATIONS (CANNON D550)

Tin No. Allocation

1 Receiver 1 (data)
2 Receiver 2 (data)
3 Receiver 1 (Frequency Monitor)
4 Receiver 2 (Frequency Monitor)
5 Receiver 1 (Range)
6 Receiver 2 (Range)
7 +28 Volts dc Supply
8 Temperature Sensor, T1
9 Temperature Sensor, T2

190 Temperature Sensor, T3

11 Temperature Sensor, T4

12 Temperature Senser, T5

13 Temperature Sensor, T6

14 Temperature Sensor, 7

15 Temperature Sensor, T8

16 Antenna 1 (Length Monitor)

17 Antenna 1 (Limit Switch Monitor)

18 Antenna 2 (Length Monitor)

19 Antenna 2 (Limit Switch Monitor)
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SCIENTIFIC INTERFACE CONNECTOR ALLOCATIONS (CANNON D350)

TABLE 8 (Continued)

Pin No. Allocaticn
20 Antemna 3 (Length Monitor)
21 Antenna 3 (Limit Switch Monitor)
22 Antenna 4 (Length Monitor)
23 Antemna 4 (Limit Switch Monitor)
24 Antennas 1 and 3, Deployment Command (+6 Volts dc)
25 ‘Antennas 2 and 4, Deployment Command (+6 Volts dc)
26 Impedance Probe. Flag 1
27 Impedance Probe, Flag 2
28 Coarse Scale Voltage
29 Coarse Scale Current
30 Coarse Scale Phase Angle
31 Fine Scale Voltage
32 Fine Scale Current
33 Fine Scale Phase Angle
34 Antermas 1 and 3, Deployment Command (+6 Volts dc)
35 Antennas 2 and 4, Deployment Command (+6 Volts dc)
36 Receiver 1 (+6 Volts dc Regulator Monitor)
37 Receiver 2 {+G Volts dc Regulator Monitor)
38 Programmer (+18 Voils dc Regulator Monitor)
39 Programmed Noise-Generator Flag
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TABLE 8 (Continued)
SCIENTIFIC INTERFACE CONNECTOR ALLOCATIONS (CANNON D550)

Pin No. —_" Allocation
40 Ground
41 +28 Volts dc Supply
42 -28 Volts de Supply
43 Ground
44 Ground
45 Ground
46 Programmer (+6 Volts de Regulator Monitor)
47 Impedance Probe (12 Volts dec Regulator Monitor)
48 Impedance Probe (+18 Volts dc Regulator Monitor)
49 Relay (25 Volts dc Regulator Monitor)
50 -28 Volts dc Supply
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TABLE 9

PAYLOAD UMBILICAL CONNECTOR, PIN ALLOCATIONS (P46)

Pin . Umbilical Patch
Allocation No. 2
Letter . No.
Pin No.
A g Timer No. 1, Monitor 1 A-15
B g Timer No. 2. Monitor 2 B-15
C g Time: No. o, Monitor 3 C-15
D g Timer No. 4, Monitor 4 D-15
B Despin Squib-Battery No. 1, Monitor and 5 E-15
Charge
F Despin Squib-Battery No. 2, Monitor and 5 F-15
Charge
G Despin Squib-Battery No. 1, Return 7 G-15
H Despin Squib-Battery No. 2, Return 8 H-15
J Ground, Power Supply 9 J-15
K Ground, Power Supply 10 K-15
L Instrumentation, External Power (+28 Volts dc) 11 L-15
M Commutator, External Power 12 M-15
N Telemetry No. 2, External Power 13 N-15
p Internal Power ON (Instrumentation, 14 P-15
Commutator, Telemetry No. 2)
R Internal Power OFF (Instrumentation, 15 Q-15
Commutator, Telemetry No. 2)
S Experiment, External Power (~24 Volts dc) 16 R-15
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TABLE 9 (Continued)

PAYLOAD UMBILICAL CONNECTOR, PIN ALLOCATIONS (P46)

Pin . Umbilical Patch
Letter Allocation I?Io. 2 No.
Pin No.
T Telemetry No. 1, External Power (+28 Volts dc) 17 S-15
U ?fzign";ii:sli(‘;z;))eriment, External Power 18 T-15
v Internal Power ON, (Scientific Experiment, 19 A-15
Telemetry No. 1) (-24 Volts dc)
W Internal Power OFF, Scientific Experiment, 20 B-16
Telemetry No. 1) (-24 Volts dc)
X Spare 21 C-16
Y Spare 22 D-18
Z Spare 23 E-16
a ;ggsgl‘t;;litlsc:i c )1, Instrumentation Volt Meter o4 F-16
b ,ﬂ(g_izn\t;;}itls\k:ic )2, Experiment Battery Monitor 25 G-16
¢ Ground, Calibrate Control 26 H-16
d Instrumentation, Battery Charge (+28 Volts dc) 27 J-16
e Battery Charge (-28 Volts dc) 28 K-16
i Battery Charge, Antenna (+12 Volts dc) 29 L-16
g Battery Charge, Antenna (+12 Volts dc) 30 M-16
h Monitor Ground 31 N-16
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TABLE 10
INTERSTAGE UMBILICAL CONNECTOR,
PIN ALLOCATIONS (P2)

Pin Letter Allocation
A Disarm
B Control Battery (+)
C Arm
D Arm
E Disarm
r Control Battery (-)
G Spare
H Spare
J Spare
K Spare
L Spare
M Spare
N Spare
P Spare
R Spare
S Spare
T Spare
U Spare
v Spare




TABLE 11

ORDNANCE BATTERY-CHARGE UMBILICAL
CONNECTOR, PIN ALLOCATIONS (P43)

Pin No. Allocation
1 Ordnance Battery Ciarge, B4 (+)
2 Ordnance Battery Charge, B4 (-)
3 Ordaance Battery Charge, B2 (+)
4 Ordnance Battery Charge, B2 (-)
5 Spare
6 Spare
7 Ordnance Battery Charge, B3 {-)
8 Ordnance Battery Charge, B3 (+)
9 Ordnance Battery Charge, B5 (=)
10 Ordnance Battery Charge, B5 (+)
11 Ordnance Battery Charge, Bl (-)
12 Ordnance Battery Charge, Bl (+)
13 Ordnance Battery Charge, B6 (-)
14 Ordnance Battery Charge, B6 (+)
15 Spare
16 Spare
17 Spare
18 Spare
19 Spare
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TABLE 12
STATION I, RECORDER CHANNEL ALLOCATIONS
(Wallops Island, Main Base)

TAPE RECORDER 1
14 Inch Reel, 0.5 Inch Width, 60ips Speed
Track No. Allocation
1 Voice, and Tape Speed Compensation (100 kHz)
2 36 Bit Timing
3 TM 1 Video (231.4 MHz)
4 TM 2 Video (256.2 MHz)
5 TM 1 Video (231.4 MHgz)
6 TM 2 Video (256.2 MHz)
7 Servo Control (17 kHz), and Station Multiplex*
*STATION MULTIPLEX
36 Bit Timing (70.0kHz) TM 1 (231.4MHz), AGC (30.0kHz)
28 Bit Timing (52.5kHz) TM 2 (256.2MHz), AGC (14.5kHz)
Voice (40.0kHz)

TAPE RECORDER 2

Same as Tape Recorder 1 (used as backup recorder)
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TABLE 12 (Continued)
STATION 1, RECORDER CHANNEL ALLOCATIONS
(Wallops Island, Main Base)

PAPER RECORDER 1
Telemetry Transmitter No. 1 (231.4 MHz)
T-60 Seconds to T+100 Seconds = 10ips

T+100 Seconds to Loss of Signal = 1lips

Galvanometer No. Allocation

1 28 Bit, Range Timing (NASA)
2 Static Trace
3 Thrust Vibration (70.0kHz), IRIG 18
4 Yaw Vibration (52.5kHz), IRIG 17
5 Pitch Vibration (40.0kHz), IRIG 16
6 Static Trace
7 Thrust Acceleration (10.5kHz), IRIG 12
8 Yaw Acceleration (7.35kHz), IRIG 11
9 Pitch Acceleration (6.4 kHz), IRIG 10

10 Static Trace

11 36 Bit, Range Timing (NASA)
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TABLE 12 {Continued)

STATION I, RECORDER CHANNEIL ALLOCATIONS

(Wallops Island, Main Base)

PAPER RECORDER 2

Telemetry Transmitter No. 1 (231.4 MHz)
T-60 Seconds to T+100 Seconds = 10ips

T+100 Seconds to Loss of Signal = lips

Galvanometer No.

Allocation

10

11

12

28 Bit, Range Timing (NASA)

Static Trace

Stage I Pressure (Pcl) (14.5kHz), IRIG 13
Stage I Pressure (Pcll) (30. 0kHz), IRIG 15
Commutator (22.0kHz), IRIG 14

Static Trace

Roll Magunetometer (3.9kHz), IRIG 9

Pitch Magnetometer (3.0kHz), IRIG 8

Yaw Magnetometer (2.3kHz), IRIG 7
Dudley Observatory Experinxnt (1.7 kHz), IRIG 6
Static Trace

36 Bit, Range Timing (NASA)
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TABLE 12 (Continued)
STATION I, RECORDER CHANNEI ALLOCATIONS
(Wallops Island, Main Base)

PAPER RECORDER 3
Telemetry Transmittexr No. 2 (256.2 MHz)
T-60 Seconds to Loss of Signal = 1ips
Galvanometer No. Allocation
1 28 Bit, Range Timing (NASA)
2 Static Trace
3 Z Probe, Fine Scale Voltage (70.0kHz), IRIG 18
4 Z Probe, Coarse Scale Voltage (10.5kHz), IRIG 12
5 Z Probe, Fine Scale Current (52.5kHz), IRIG 17
6 Static Trace
7 7Z Probe, Coarse Scale Current (14.5kHz), IRIG 13
8 7 Probe, Fine Scale Phase Angle (40.0kHz), IRIG 16
9 Z Probe, Coarse Scale Phase Angle (30.0kHz), IRIG 15
10 Static Trace
11 28 Bit, Range Timing (NASA)
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TABLE 12 (Continued)
STATION I, RECORDER CHANNEL ALLOCATIONS
(Wallops Island, Main Base)

PAPER RECORDER 4
Telemetry Transmitter No. 2 (256.2 MHz)

T-60 Seconds to Loss of Signal = 1ips

Galvanometer No. Allocation
1 28 Bit, Range Timing (NASA)
2 Static Trace
3 Commutator (22.0kHz), IRIG 14
4 Receiver No. 1, Data (7.35kHz), IRIG 11
5 Receiver No. ., Frequency Monitor (3.9kHz), IRIG 9
6 Recewer No. 1, Range (4.3kHz), IRIG 7
7 Static Trace
8 Receiver No. 2, Data (5.4 kHz), TRIG 10
9 Receiver No. 2, Frequency Monitor (3.0kHz), IRIG 8
10 Receiver No. 2, Range (1.7kHz), IRIG 6
11 Static Trace
12 28 Bit, Range Timing (NASA)
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TABLE 12 (Continued)
STATION I, RECORDER CHANNEL ALLOCATIONS
(Wallops Island, Main Base)

DECOMMUTATION ECORDER A
Telewn. ‘ry No. 2 (256.2 MHz), Channe 14 (22.0kHz), 51/s

T~-60 Seconds to Loss of Signal = 5 mm/sec.

Galvanometer No. Allocation
1 28 Bit, Range Timing (NASA)
2 Temperature Sensor, T1 (Segment 3)
3 Temperature Sensor, T2 (Segment 4)
4 Teraperature Scnsor, T3 {Segment 5)
5 Temperature Sensor, T4 (Segment 6)
5 Temperature Sensor, T5 {Segment 7)
7 Temperature Sensor, T6 {Segment 8)
8 Temperaiure Sensor, T7 (Segmeant 9)
S Temperature Sensor, T8 {(Segment 10)
10 28 Bit, Range Timing (NASA)

DECOMMUTATION RECORDER B
Teiemetrv No. 2 {256.2 Miiz), Chaunel 14 (22.0kHz), 5r/s

T-«f* Seconds to Loss of Signal = 5 mm/sec.

Galvanometer No. Alocation

1 28 Bit, Range Timing {NASA)

2 Antenna No. 1, Length Mouitor (Segment 11)
3 Antenna No. 1, Limit Switch {8~gmeut 12)

4 Antenna No. 2, Length Monitor (Segment 13)
5 Antenna No. 2, Iimit Swit~h {Segment 14)

6 Antenna No. 3, Leagth Monitor (Segment 15)
7 Antenna No. 3, Limit Switch {Segment 16)

8 Anteuna No. 4, Length Mornitor (Segment 17)
9 Antenna No. 4, Limit Switch (Segment 18)

|

|
L 10 ' 23 Bit, Range Timing (NASA)




TABLE 12 (Continued)

STATION I, RECORDER CHANNEL ALLOCATIONS

(Wallops Island, Main Base)

DECOMMUTATION RECORDER C

Telemetry No. 2 (256.2 MHz), Channel 14 (22.0kHz), 5r/s

T-60 Seconds of Loss of Signal = 5 mm/sec.

Galvarometer No.

Allocation

1

28 Bit, Range Timing (NASA)

Receiver No. 1, Voltage Regulator Monitor (+6 Volts
dc) (Segment 19)

Receiver No. 2, Voltage Regulator Monitor (6 Volts
dc) (Segment 21)

Programmer, Voitage Regulator No. 1 Monitor (=18
Volts dc) (Segment 22)

Prograramer, Voltage Regulator No. 2 Monitor (18
Volts dc) (Segment 24)

Relay, Voltage Regulator Monitor (25 Volis dc)
(Segment 28)

28 Bit, Range Timing (NASA)




TABLE 12 (Continued)
STATION I, RECORDER CHANNEL ALLOCATIONS
(Wallops Island, Main Base)

DECOMMUTATION RECORDER D
Telemetry No. 2 (256.2 Milz), Channel 14 (22.0kHz), 5r/s

T-60 Seconds to Loss of Signal = 5 mm/sec.

Galvanometer No. Allocation

1 28 Bit, Ranget:‘.i.ming (NASA)

2 Z Probe, Voltage Regulator No. 1, Monitor (12 Volis
dc) (Segment 25)

3 Z Probe, Voltage Regulator No. 2, Monitor (x18 Volts
dc) (Segment 27)

4 Z Probe, Flag No. 1 (Segment 20)

5 Z Probe, Flag No. 2 (Segment 23)

6 Programmed Noise-Generator Flag (Segment 26)
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TABLE 13
STATION II, RECORDER CHANNEL ALLOCATIONS
(Wallops Island, GSFC Station A)

TAPE RECORDER 1A
14 Inch Reel, 0.5 Inches Width, 60 ips Speed
Track No. Allocation
1 Voice, and Tape Speed Compensation (100 kHz)
2 36 Bit Timing
3 TM 1 Video (231.4 MHz)
4 TM 2 Video (256.2 MHz)
5 TM 1 Video (231.4 MHz)
6 TM 2 Video (256.2 MHz)
7 Servo Control (17 kHz), and Station Multiplex*
*STATION MULTIPLEX
Tape Speed Compensation (100kHz) Voice (40kHz)
36 Bit Timing (70kHz) TM 1 (231.4MHz), AGC (30.0kHz)
28 Bit Timing (52.5kHz) TM 2 (256.2MHz), AGC (22.0kHz)

TAPE RECORDERS 2A, and 3A

Same as Tape Recorder 1A (used as backup recorders)

Paper Recorders 1A and 2A are same as
Station I Paper Recorders No. 1 and No. 2
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TABLE 13 (Continued)
STATION I, RECORDER CHANNEL ALLOCATIONS
(Wallops Island, GSFC Station A)

PAPER RECORDER 3A
Telemetry Transmitter No. 2 (256.2 MHz)

T-60 Seconds to Loss of Signal = 1ips

Galvanometer No. Allocation
1 28 Bit, Range Timing (NASA)
2 Static Trace
3 Z Probe, Fine Scale Voltage (70.0kHz), IRIG 18
4 Z Probe, Coarse Scale Voltage (10.5kHz), IRIG 12
5 Z Probe, Fine Scale Current (52.5kHz), IRIG 17
6 Z Probe, Coarse Scale Current (14.5kHz), IRIG 13
7 Z Probe, Fine Scale Phase Angle (40.0kHz), IRIG 16
8 Z Probe, Coarse Scale Phase Angle (30. 0kHz), IRIG 15
9 Receiver No. 1, Data (7.35kHz), IRIG 11
10 Receiver No. 1, Frequency Moenitor (8.9kHz), IRIG 9
11 Receiver No. 1, Range (2.3kHz), IRIG 7
12 Receiver No. 2, Data (5.4kHz), IRIG 10
13 Receiver No. 2, Frequency Monitor (3.0kHz), TRIG 8
14 Receiver No. 2, Range (1.7 kHz), IRIG 6
15 Static Trace
16 36 Bit, Range Timing (NASA)
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TABLE 13 (Continued)
STATION I, RECORDER CHANNEL ALIOCATIONS
(Wallops Island, GSFC Station A)

DECOMMUTATION RECORDER A

Telemetry No. 1 (231.4 MHz), Channel 14 (22.0kHz), 5r/s

T-60 Seconds to Loss of Signal = 5 mm/sec.

Galvanometer No. Allocation
1 28 Bit, Range Timing (NASA)
2 Thrust Pressure Switch (make), (Segments 2 and 17)
3 Thrust Pressure Switch (break), (Segrents 3 and 18)
4 Spin-Rocket Fire (Segments 4 and 19)
5 Explosive-Bolt Fire (Segr ents 5 and 20)
6 Explosive-Bolt Fire B/U (Segments 6 and 21)
7 Stage II Ignition (Segments 7 and 22)
8 28 Bit, Range Timing (NASA)




TABLE 13 (Continued)

STATION I, RECORDER CHANNEL ALLOCATIONS

(Wallops Island, GSFC Station A)

DECOMMUTATION RECORDER B

Telemetry No. 1 (231.4 MHz), Channel 14 (22.0kHz), 5r/s

T-60 Seconds to Loss of Signal = 5mm/sec.

Galvanometer No.

Allocation

1

2

10

28 Bit, Range Timing (FASA)

Despin Weight Release No. 1 (Segment 8)
Despin Weight Release No. 2 (Segment 9)
Despin Cable Cutter No. 1 (Segment 10)
Despin Cable Cutter No. 2 (Segment 11)
g Timer No. 4 (Segment 12)

g Timer No. 3 (Segment 13)

g Timer No. 2 (Segment 14)

g Timer No. 1 (Segment 15)

28 Bit, Range Timing {(NASA)
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TABLE 14
STATION III, RECORDER CHANNEL ALILOCATIONS
(Glendale, Maryland)

TAPE RECORDINGS ONLY

Allocations are the same as Station I at "Wallops Island

STATICN IV, RECORDER CHANNEL ALLOCATIONS
(Bermuda, W. I.)

TAPE RECORDINGS ONLY

Allocations are the same as Station I at Wallops Island

TABLE 15
WEIGHTS, PAYLOAD CENTER OF GRAVITY,
AND MOMENTS OF INERTIA

Planned Actual
Payload Pounds Pounds
Total Payload Weight 105 104.6
Stage I Pounds Pounds
Inert Weight 109 113.2
Propellant 918 918.1
Total Stage II Weight at Ignition (with Payload) 1,027 1,135.9
Total Stage II Weight at Burnout (with Payload) 214 217.8
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TABLE 15 (Continued)

WEIGHTS, PAYLOAD CENTER OF GRAVITY, AND MOMENTS OF INERTIA
Planned Actual
Stage 1 Pounds Pounds
Inert Weight 2,552 2,553.0
Propellant (Jr. and Recruits) 8,024 8,014.5
Total Stage I Weight at Ignition 10,576 11,703.4
Total Stage I Weight at Burnout 3,684 3,688.9
Summary Weights Pounds Pounds
Weight at Launch 11,708 11,703.4
Weight at Stage I Burnout 3,684 3,688.9
Weight at Stage 1I Ignition 1,132 1,135.9
Weight at Stage II Burnout 214 217.8

L
L s
15, 49"

Center of Gravity = 15.49 Inches from the Aftmost Payload Surface

Moments of Inertia

Spin = 1.15 Slug Feet?

Lateral (Pitch) = 2.25 Slug Feet’

Lateral (Yaw) =2.27 Slug Feet?
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FLIGHT TIME (SECONDS)
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TABLE 16

FLIGHT 16.06 GR, LAUNCH COUNTDOWN

T Minus
Item )
No Operation
Hour | Min. | Sec. )

4 00 00 1 | Launch balloon with corner-reflector attached, and
track to maximum altitude with Radar.

2 | Vehicle is completely installed on the Tubular
Launcher in Launch Area No. 4.

3 | Photographers take documentary stills of the vehicle
in horizontal position.

4 | Have Ionsonde Station make a sweep every 15
minutes.

3 30 00 5 | Turn Payload warmup buss ON.

3 20 00 6 | Establish ignition silence at Main Base Station, and
Station "A."

7 | Close, and clear, launch pad for Payload checks.
Confirm.

3 15 | 00 8 |Turn Telemetry No. 1, and Teiemetry No. 2, Ex-~
ternal Power ON.

9 | Turn Telemetry Commutators External Power ON.
10 3 Begin horizontal Payload checks. (Radars standby
for RFI checks)

3 00 | 00 |11 |Payload horizcntal checks complete. Discontinue
ignition silence. Payload control verify that the Pay-
load checks are good before vehicle elevation.

2 50 00 12 | GE-625 computer and Wallops radars conduct point-
ing angle checks with Bermuda.




TABLE 16 (Continued)

FLIGHT 16,06 GR, LAUNCH COUNTDOWN

T Minus

IIEIim Operation
Hou.r | Min. | Sec. )

2 o0 ' 60 |13 |Elevate vehicle to nominal setting of 20 degree.-
(with azimuth set at 82 degrees True).

14 |[Photographers take documentary stills of vehicle in
vertical position.

2 05 | 00 !15 |Re-establish ignition sil.ace at »lain Base Station,
and Station "A."

16 |Close, ard clear, launch pad for Pay:oad checks.
' Confirm.

2 00 | 00 |1i7 |Begin vertical Payload checks.

18 |Kelease balloon with corner-reflector attached, and
track to 20,000 feet with Radar.

19 |Air Traffic Coordinator contact FAA and MATS, and
receive traffic report.

20 |Bermuda Coordinator estabiish SCAMA link with the
Bermuda Telemetry and Radar Stations, for commu- l
nication check, and relay count status.

1 45 | 00 |21 [Payload vertical checks completed. Discontinue
ignition silence.

22 | All Payload power OFF.

1 35 |00 23 |Estsgblish road-blocks at warning light No. 8, and
traffic light No. 4. Position barricades across all
access roads that intersect the Old Island Road, k2~
tween the aforementioned road-blocks (as clese to
the new By-Pass Road as practicable), and hold for

| the fiiat five minutes of battery charging.




2

TABLE 16 (Continued)

FLIGHT 16.06 GR, LAUNCH COUNTDOWN

T Minus
Item .
No Operation
Hour | Min. | Sec. :
1 30 | 00 24 | Payload-Control, confirm Payload GO (before the
battery charging begins).

25 |Close, and clear, launch area. Confirm. Begin
charging vehicle ordnance batteries at the rate of
0.5 amperes for 1 hour.

26 |Begin releasing chaff balloons, at the rate of ten
minute intervals, and track to 8,000 feet altitude
with Radar.

1 25 |00 27 |Release battery-charging road-blocks, after an O. K.
from Pad supervisor.

1 00 |00 28 |Release balloon with corner-reflector attached, and
track to 10,000 feet with Radar.

29 |Air Traffic coordirator contact FAA and MATS for a
traffic report.

0 45 | 00 30 |Time Count

0 35 |00 31 |Re-establish road-blocks for test rocket. (See item
23).

0 30 |00 32 |Launch a standard 2.75-inch test rocket from Launch
Area No. 4. Have back-up test rockets availdble at
Launch Area No. 4, and Launch Area No. 2.

33 |Release road-blocks, on O. K. from Pad supervisor.

34 |Vehicle ordnance battery-charging, and load checks
complete. Confirm.

35 |Bermuda coordinator establish "Hot Line' on SCAMA
with Bermuda Telemetry and Radar Stations.
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TABLE 16 (Continued)

FLIGHT 16.06GR, LAUNCH COUNTDOWN

T Minus
tem .
No Operation
Hour | Min. | Sec. :
36 |Air Traffic coordinator establish "Hot Line" w
FAA and MATS.
37 |Have Ionosonde Station make a sweep every 5
minutes.
0 25 00 38 |Time Count.
0 20 |00 39 |Turn Payload warmup buss ON.
40 |Begin final launcher settings.
0 15 00 41 |Time Count.
0 10 00 42 Time Count.
0 09 |00 43 |Time Count.
0 08 | 00 44 |Final Launcher settings complete.
45 |Re-establish road-blocks for launch. (See item 23.)
46 |Re-establish ignition silence at Main Base Station,
and Station "A."
0 07 | 00 47 |Clear launch area for launch.
48 |All stations stand by for station checks.
49 |Announce Launcher, and Launch Area to be used.
0 06 |00 50 |Time Count.
0 05 00 51 |If the Project Manager considers it necessary to call
a "HOLD", required by a specific launch window, the
"HOLD" will be called at this time.
50
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TABLE 16 (Continued)

FLIGHT 16.06GR, LAUNCH COUNTDOWN

T Minus
Item .
No Operation
Hour | Min. | Sec. '
0 05 00 | 52 |Count resumed. Telemetry No. 1, and Telemetry
No. 2 External Power ON.

53 |Telemetry tape recorders ON.

54 jCommutators External Power ON.

55 |Station checks: ALL STATIONS ACKNOWIEDGE.

Blockhouse No. 3
sdar No. 1

Radar No. 3

Radar No. 4

Radar No. 5

Radar No. 6

Camera No. 2

Camera No. 4

Camera No. 5

Camera No. 9

Main Base Telemetry

Station "A"

GE-625 Computer

Bermuda Telemeiry

Bermuda Radars

Wallops Island Ionosonde Station

Payload Control

Project Manager

Pad Supervisor

Range Clearance

Range Control Center

51
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TABLE 16 (Continued)

FLIGHT 16.06 GR, LAUNCH COUNTDOWN

T Minus
Item ;
No Operation
Hour | Min. | Sec. :
56 | Ionosonde Station go into continuous sweep of once
every minute.
04 | 00 57 | Calibrate Payload.
03 | 00 58 | HOLD COUNT.
59 |Project Scientist and Payload-Conirol confirm "All
Systems Go" over Channel 2.
60 | After confirmation from the Range Control Center,
manually pull two of the four umbilical connectors.
1. Shorting Plug (P3).
2. Battery Charging Plug (P43).
61 | The Pad supervisor will confirm on Channel 2 that all
launch pad personnel have returned to the blockhouse.
62 | Prepare to resume count to meet launch time.
03 00 63 | Resume count, and confirm from Range Control
Center.
02 (| 00 64 | All Payload systems Internal Power ON.
01 00 65 | Turn Telemetry paper recorders ON. (1 inch per
sec.)
66 | Payload launch-control confirm that Payload control
console .is all GREEN.
67 |Ionosonde Station discontinue sweeps. Remain off the
air until Payload impact.
00 | 50 68 | Time Count.
00 | 40 69 | Time Count.
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TABLE 16 (Continued)
FLIGHT 16.06 GR, LAUNCH COUNTDOWN

T Minus Item

Operation
Hour | Min. | Sec. No.

0 00 30 70 | ARM vehicle ignition circuits, and confirm over
Channel No. 2.

71 | Telemetry paper recorders go to high speed of 10
inches per second.

0 00 20 72 | Time Count. <
0 00 15 73 | Time Count.

0 00 10 74 | Time Count.

0 00 09 75 | Time Count.

0 00 08 76 | Time Count.

0 00 07 77 |Calibrate Payload. In case of a "HOLD" because of
calibration, upon request of Control-Center, recycle :
the master programmer to minus 30 seconds and 2
"HOLD." Resume count when directed, at a time to
enable launch to occur on an even minute.

0 00 0~ 78 | Time Count.

0 00 05 79 |Time Count.

0 00 04 80 |[Time Count.

0 00 03 81 | Time Count.

.
*
§
<
£
i
4
%

0 00 02 | 82 |Time Count.
0 00 01 | 83 |Bomb Tone ON (heard on 3105kHz, and Channel 2).

0 00 00 | 84 |Bomb Tone OFF.
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TABLE 16 (Continued)

FLIGHT 16.06GR, LAUNCH COUNTDOWN

T Plus
Item X
No Operation
Hour | Min. | Sec. :
0 00 00 85 | Stage I (Aerojet Jr.) fires. Two Recruit motors
fired by maypole circuit.
86 | Two umbilical connectors disengaged at lift-off.
1. Payload (P46}.
2. Vehicle Control (P2).
87 |g actuated mechanical timers started, for:
1. Interstage door release, and spin motor
ignition.
2. Stage II ignition.
3. Antenna deployment
88 | Electronic timer is Armed, when Stage I motor
pressure reaches 200 psia.
0 00 01 89 | Time Count.
0 00 | 02 90 | Two Recruit motors burn out (2.13 seconds), and
remain attached to Stage I.
0 00 | 03 91 | Time Count.
0 00 04 92 | Time Count.
0 00 05 93 | Time Count.
0 00 06 94 | Time Count.
0 00 07 95 | Time Count.
0 00 08 96 | Time Count.
0 00 09 97 | Time Count.
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TABLE 16 (Continued)

FLIGHT 16.06 GR, LAUNCH COUNTDOWN

T Plus
Item .
No Operation
Hour | Min.| Sec. ’

0 00 | 10 98 [Time Count.

0 00 | 15 99 |[Time Count.

0 00 | 20 100 |Time Count.

0 00 | 25 101 |Time Count.

0 |.00 |30 | 102 |Time Count.

0 00 | 34 103 |Electronic timer starts when Stage I motor pressure
decays to 200 psia.

0 00 | 35 104 |Time Count.

0 00 | 45 105 Stage I burns out, and remains attached to Stage II.
Spin rate at this time is 2r/s.

0 00 | 50 106 |Time Count.

0 00 | 54 107 |Interstage doors are released by pin pullers, and
spin motors are fired by the electronic timer, or
by the mechanical timer backup system.

108 |Pin pulls, tripping the interlock in Stage IT
ignition circuits.

109 |Pin pulls, starting the explosive-bolt mechanical
timer.

0 00 | 54.5| 110 |Spin motors burn out.

0 0¢ | 55 111 |Explosive-bolts fire, by electronic timer or by
mechanical timer backup system, releasing the
clamshell heat shield.
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TABLE 16 (Continued)

FLIGHT 16.06 GR, LAUNCH COUNTDOWN

T Plus
Ttem. Operation
Hour| Min.| Sec. | No.

0 00 | 56.5|112 [Stage II Alcor motor ignites, by electronic timer
or by mechanical timer backup system, and blast-
separates from Stage I.

113 |Payload telemetry signals may be temporarily lost
at this time.

0 01 {00 114 [Time Count.

0 01 | 26.5|115 |Stage II burns out, and remains attached to Payload.
Spin rate at this time is 51/s.

0 01 |28 116 |The timer controlled cable cutter releases the Yo Yo
despin system, which reduces the Stage II Payload
roll rate from 5r/s to 1r/m.

0 01 30 117 |Four experiment boom-antennas (80 feet each) begin
deployment, by timer-controlled motors.

0 02 |00 118 |Release post-launch wind balloon, if needed.

0 02 |30 119 [Time Count.

0 03 |00 120 |Time Count.

0 03 |55 121 |Stag. I apogee occurs at 110 nautical miles.

0 04 {00 122 [Time Count. Continue count at 30 second intervals
until Stage II Payload impact.

0 08 |05 123 |Stage I impact occurs at 146.8 nautical miles.

0 18 (09 124 |Stage II Payload apogee occurs at 1417 nautical
miles.

0 36 | 42 125 |Stage II Payload impact occurs at 1590 nautical
miles.

126 |Release roadblocks.
127 |Ionosonde Station swe~p at 5 min. intervals until
20 min. after impact, than 15 min. interval sweeps.
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SECTION It

VEHICLE ASPECT DATA
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PRECEDING PAGE BLANK NOT FILMED.

+P (PITCH)

(3
> PITCH SENSOR
/
. \

( { L~ \
— O —_—
-Y (YAW) ' +Y (YAW)

\ l // )
YAW SENSOR

l THRUST SENSOR
~P (PITCH)

NOTE: ALL THREE SENSORS ARE SINGLE AXIS

Figure 6. Magnetic Aspect Sensors, Orientation in Flight 14,06 GR
(looking aft)

TABLE 17
MAGNETIC ASPECT SENSORS
Sensor Manufacturer | Model No. | Serial No. | Full Scale Range l
Sensor, Yaw Schonstedt RAM-5C 2526 +600 r'nilligauss
Sensor, Pitch Schonstedt RAM-5C 2502 +600 milligauss
Sensor, Thrust Schonstedt RAM-5C 2524 600 milligauss
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ETOMETERS

Figure 7. Moagnetometer Installation
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SECTION II

VEHICLE ACCELERATION AND VIBRATION DATA






GE BLANK NOT FILMED

TABLE 18
ACCELEROMETERS AND VIBRATION SENSORS

-

Accelerometer Manufacturer | Model No. | Serial No. | Full Scale Range
Sensor, Yaw Axis Kistler 303T 1411 +7.5g
Sig. Cond. Unit GSFC N/A 1
Sensor, Pitch Axis Kistler 303T 1414 +7.5¢g
Sig. Cond. Unit GSFC N/A 2
Sensor, Thrust Axis Kiztler 303T 1413 0tob0g
Sig. Cond. Unit GSFC N/A 3
Accz,eil?a Ir“itrir(l):ter Manufacturer | Model No. | Serial No. | Full Scale Range
Sensor, Yaw Axis Endevco 2221E PB64 +10g
Sig. Cond. Unit Endevco 2640M27 RAT4
Sensor, Pitch Axis Endevco 2221E PB65 +10g
Sig. Cond. Unit Endevco 2640M27 RAT6
Sensor, Thrust Axis Endevco 2221E PB62 +20g
Sig. Cond. Unit Endevco 2642M85 RB05
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ACCELEROMETERS

Figure 15. Accelerometer Installation, Pitch and Yow Axes




Figure 16. Accelerometer Instollation, Thrust Axis
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ACCELEROMETER

Figure 24, Vibration Accelerometer Installation, Yow Axis




Figure 25. Vibration Accelerometer Installation, Pitch and Thrust Axes
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